Background/Objectives: We aimed to assess, in nonobese postmenopausal women, whether markers of central adiposity, especially waist-to-hip ratio (WHR), would be associated with vascular remodeling. Subject/Methods: We enrolled 263 postmenopausal nonobese women without metabolic syndrome or diabetes. The strongest anthropometric measure related to brachial artery diameter (BAD) was WHR. Therefore, we divided the population in tertiles according to WHR values. Women in third tertiles were older, with higher body mass index, had worse lipid profile and a higher BAD than women in the first and second tertiles.
In obese patients, the increased risk of cardiovascular disease is related to insulin resistance, diabetes, hypertension and vascular complications determined by visceral fat (Abbasi et al., 2002) . Indeed, visceral fat was correlated to adaptive vascular changes such as endothelial dysfunction in obese subjects (Sturm et al., 2009) . In women, but not in men, an increased waist circumference can be considered a predictor of peripheral vascular disease (Lu et al., 2009) . A relation exists between waist-to-hip ratio (WHR) and mortality in women (Srikanthan et al., 2009) . Some evidences revealed a high prevalence of clustering of cardiometabolic abnormalities among normal-weight individuals too (Wildman et al., 2008) . We investigated on the relationship between abdominal adiposity and common carotid and brachial artery diameters in nonobese postmenopausal women. We consecutively enrolled 621 postmenopausal Caucasian women referred to the Menopause Clinic of the Catanzaro University. Medical histories were reviewed and a physical examination was carried out. The body mass index was calculated as weight (kg) divided by square of height (m 2 ). Waist and hip circumferences were measured with a nonstretchable tape over the unclothed abdomen at the narrowest point between the costal margin and iliac crest and over light clothing at the level of the widest diameter around the buttocks, respectively. Clinic blood pressure (BP) was obtained in the both arms of the patients lying in the supine position, after 5 min of quiet rest, with a mercury sphygmomanometer. A minimum of three BP readings was taken. Venous blood was collected after overnight fasting into vacutainer tubes (Becton Dickinson, Franklin Lakes, NJ, USA), centrifuged within 4 h and biochemical variables were measured by standard laboratory techniques. Quality control was assessed daily. The following criteria were used to define the cardiovascular risk factors: diabetes-fasting blood glucose 4126 mg per 100 ml or treatment for diabetes; metabolic syndrome-NCEP criteria (Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults, 2001); obesity-body mass index 429.99; hypertension-systolic BP4135 mm Hg and/or diastolic BP490 mm Hg or antihypertensive treatment; and smoking-present smokers. We excluded 282 women with metabolic syndrome, diabetes or obesity. All measurements were available in a total of 263 postmenopausal women. This study was approved by the local ethics committee and all subjects gave their written consensus. The subjects underwent B-mode ultrasonography of the carotid arteries by use of a duplex system. All the examinations were performed by the same ultrasonographer blinded to clinical information. The intima-media thickness, carotid atherosclerosis prevalences and carotid and brachial artery diameters (BADs) were measured as previously described (Montalcini et al., 2008) . The coefficient variation of the methods was 3.3%. As there is a strong correlation between BAD and WHR (r ¼ 0.284), we divided the population into tertiles according to WHR. An analysis of variance for the comparison between the groups was performed. An analysis of covariance was used to adjust diameter value for the variables differing at analysis of variance. A Pearson correlation was used to identify risk factors for carotid atherosclerosis, intima-media thickness and BAD enlargement. A forward multivariate regression analysis was used to test for confounding variables correlated to carotid atherosclerosis, intima-media thickness and BAD at univariate analysis. A w 2 -test was performed to compare prevalences. Multivariate logistic regression analysis was performed to test for confounding variables between WHR tertiles and carotid atherosclerosis. All reported P-values are two sided. Significant differences were assumed to be present at Po0.05. The SPSS 17.0 (Chicago, IL, USA) for Windows was used. The population mean age was 57.0±6.9 years.
The clinical, biochemical and vascular characteristics of the WHR tertiles of population are showed in Table 1 . At analysis of variance, BAD mean was significantly different between the tertiles (Figure 1 ), increasing along with WHR increase. After BAD adjustment for age, total cholesterol, triglycerides, body mass index, uric acid, hypertension (yes ¼ 1; no ¼ 0), smoking (yes ¼ 1; no ¼ 0) and hormone replacement therapy users (yes ¼ 1; no ¼ 0), at analysis of covariance, BAD mean remained significantly different between the tertiles (Figure 1 ). The w 2 -test showed increasing T1  T2  T3  T1  T2  T3 WHR TERTILES Figure 1 BAD according WHR tertiles unadjusted and adjusted for confounding variables.
Artery remodeling and abdominal adiposity T Montalcini et al carotid atherosclerosis prevalence with increasing WHR tertiles (Table 1) , but a logistic multivariate analysis did not confirm this association, probably because of the influence of age (data not shown). As the above described difference in carotid atherosclerosis prevalence and the known association between carotid atherosclerosis and BAD (Montalcini et al., 2008) were observed, we also adjusted the data for this parameter and the association remained unchanged (data not shown). The univariate analysis showed that age, WHR tertiles, systolic BP, uric acid, waist and hip circumferences were correlated to BAD (data not shown). At forward multivariate regression analysis, BAD remains correlated only to WHR tertiles (b ¼ 0.138) and systolic BP (b ¼ 0.05) (data not shown). Finally, a forward multivariate regression analysis denied the association between WHR tertiles and common carotid intima-media thickness after correction for confounding variables (data not shown). We found a relationship between abdominal adiposity and BAD, a measure suggested to be a surrogate for cardiovascular risk (Yeboah et al., 2007) . This study confirms and extends our precedent observation of BAD enlargement in postmenopausal women affected by carotid atherosclerosis (Montalcini et al., 2008) and metabolic syndrome (Montalcini et al., 2010) to population without metabolic syndrome, underlying the role of the abdominal adiposity independently of obesity. Therefore, the proposed mechanisms to explain the arterial remodeling have to be reconsidered, including also the role of inflammation and adipokines. In our study, C-reactive protein level was not different between WHR tertiles, although a significant difference was found between I and III tertiles (Po0.05; data not shown). However, BAD seemed not influenced by C-reactive protein level. We cannot exclude adipokines influence as they were not measured.
INTERHEART study had already raised the interest on WHR, showing its correlation with cardiovascular mortality even in nonobese subjects (Yusuf et al., 2005) . The absence of an increasing carotid diameter with increase in WHR tertiles in our study may be explained with a different pathogenesis of remodeling in different arteries, as it is well known that carotid artery has an elastic nature, whereas brachial artery has a muscular structure. In addition, the artery district had different vascular gene expression pattern, possibly explaining the different susceptibility to remodeling stimuli (Deng et al., 2006) .
In conclusion, our study provides new insights into relationship between artery remodeling and risk factors, decreasing the role of body mass and amplifying the role of abdominal fat deposition. Moreover, it seems to be useful to add simple and effective indices for the screening of nonobese subjects, such as WHR. Larger and prospective studies are needed to find the mechanism linking abdominal adiposity to vascular remodeling in arteries free of obstructive atherosclerotic lesion.
